lllinois Department of Transportation

To: John Fortman Attn: District One
~ From: John D. Barénzelli |

Subjebt: Pavement Design

Date:  September 12, 2012

FAP Route 397 (IL Route 83)

Section (0405-1 & 0506- 2)R 1

Cook County

From Kedzie Avenue to Western Avenue

We have reviewed the revised pavement selection for the project, which was .
submitted to BDE by memo dated September 12, 2012. The project will
reconstruct IL 83 and a portion of Western Avenue/Dixie Highway. The original
design approval was granted by BDE on November 16, 2011.

Revised life cycle costs-favorthe-PCC option-by more than 10%, and will not
require alternate bids. Due to constraints required for contract letting, the
stabilized sub-base will be retained in the contract documents; likewise, the =

revised pavement thicknesses will be mcreased to match the original thickness

in the contract plans.

The approvéd pavement design for this project is as follows:

IL Route 83 (147" Street)

9.25 inches of PCC pavement with tied PCC Curb and Gutter .
4.5 inches of Stabilized Sub-Base
12 inches of Aggregate Subgrade

Dixie Highway/Western Avenue

10 inches of PCC pavement with tied PCC Curb and Gutter
4.5 inches of Stabilized Sub-Base
12 inches of Aggregate Subgrade

If you have any questions, please contact Paul Niedernhofer at (217) 524-1 651.




||||nOIS Department of Transportatlon

Memorandum

To: ‘ John D. Baranzelli - Attn:  Paul Niedernﬁofer
From: John Fortmann By: Jose Dominguez
Subject: © Revised Pavement Design*

Date: Septembe_ar 12,2012

*Route: FAP 397 IL Route 83 Section: (0405-1 & 0506-2) R-1
Limits: Kedzie Avenue to Western Avenue County: Cook

Contract No.: 60M57 Job No.: D-91-130-11
Letting: QQCY1 2 .

The District performed a revised 20-year mechanistic pavement design for the subject
improvement. The purpose of the revised analysis was to ensure pavement design
equivalency between the PCC and HMA options. The stabilized sub-base was not
considered in the revised Life-cycle Cost analysis. Our original design that resulted in
Alternate Bid included the stabilized sub-base. Our current Life Cycle Cost Analysis
favors PCC over HMA by over 10%, therefore there will be no need for an alternate bid
option according to Chapter 54 of the BDE manual.

We recommend revising the plansto reflect PCC pavément design only and no Ionger
include the HMA pavement alternative. Since the original PCC design is within
reasonable limits of our updated pavement design, we further recommend PCC
pavement thicknesses remain as shown on the plans. Likewise, the 4 %" stabilized sub- ‘
base will remain as part of the plans. The approved pavement dessgn for this project is
as follows:

IL-83 (147" Street)
Tied PCC Curb and Gutter

Pavement Reconstruction

9.25" PCC Pavement Jointed
4.5” Stabilized sub-base.
12" Aggregate Subgrade

Life Cycle: favors PCC 28.9%

Dixie Hwy/Western Ave.
Tied PCC Curb and Gutter

Pavement Reconstruction

. 10" PCC Pavement Jointed -
12” Aggregate Subgrade

Life Cycle: favors PCC 26.1%




=~ - " John D. Baranzelli
September 12, 2012
Page Two

If you have any questions or need additional information, please contact
Jenpai Chang, Acting Pavement Design Engineer, at (847)705-4432.

ByEmL A D
Josa@/A. Dominguez, P. L .
L - - Project Support Engine -




o * Address lllinois 83 & Kedzie Ave
Midlothian, 60445




BDE 5401 Template (Rev. 08/14/2012)

IDOT MECHANISTIC PAVEMENT DESIGN

PROJECT AND TRAFFIC INPUTS

Printed: 09/14/2012

Route: | IL“83 (147th Street) | comments:! 147thStreet
Sectlon‘1414ZB SRARRUEIE e
06/16/2011 MK

(Enter Data in Gray Shaded Cells)

County: | Cook . i Design Date:} <-BY
Location: Kedzié to Western ' ‘ Modify Date:| _ 09/10/2012 MR <~BY ADT Year
Current:| ' 17,500 :f 2008 -
Facility Type | Other'Marked ‘State Route Future:} 23.000 .|~ 2030 ~
' #of Lanes =+ 4
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road Class: [ ADT ADT Total ADT Design Lane
PV = 0 19,210 90.4% P= 32%
Subgrade Support Rating (SSR): | - Pogr i SU= 250 1,679 7:9%. S= 45%
Construction Year: : =% 2013 | MU= | 750 361 . 1.7% M= 45%
Design Period (DP) =. 20 ___“‘ years Struct. Design ADT = 21,250 (2023)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT

Cpv = 0.15
Csu= 1325
Cmu= 48253
TF flexible (Actual) = 3.59 (Actual ADT)
TF flexible (Min) = 3.56 (Min ADT Fig. 54-2.C)

Cpv= 0.15
Csu=  143.81
Cmu=  696.42
TF rigid (Actual) = 4.46 (Actual ADT)
TF rigid (Min) = 5.02 (Min ADT Fig. 54-2.C).

RIGID PAVEMENT

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement

JPC Pavement

Use TF flexible = 3.58
_ PG Grade Lower Binder Lifts (Fig. 53-4.R)
GotoMap_ | HMA Mixture Temp. = 55475 deg. F (Fig. 54-5.C)
T Design HMA Mixture Modulus (Equa) = 680 ksi (Fig. 54-5.D)
Design HMA Strain (gpya) = 83 (Fig. 54-5.E)
Full Depth HMA Design Thickness = 10.25 in. (Fig. 54-5.F)

Limiting Strain Criterion Thickness in. (Fig. 54-5.1)

UseTFrigid=__ 502 _
Edge Support - Tie

Shoulder or C.&G.

Rigid Pavt Thick.

9.00

in. (Fig. 54-4.E)

CRC Pavement

Use TF rigid 5.02
IBR value : i

Use Full-Depth-HMA-Thickness =----~-10:25—-inches—————-~-

-|-——€RCP Thickness-=-

8.00

in: (Fig: 54-4.M)

TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC

Unbonded Concrete Overlay’

Use TF flexible =

359

Review 54-4.03 for limitations and
special considerations.

JPCP Thickness = NA

inches

CONTACT BMPR FOR ASSISTANCE

DESIGN TAE
Class | Roads Class [l Roads Class lll Roads Class IV Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes ” 2 Lanes
Part of a future 4 lanes or more One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
One-way Streets with ADT > 3500
Min. Str. Design Traffic (Fig 54-2.C) Class Table for
Facility Type PV SU MU One-Way Streets
Interstate or Supplemental Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0 - 3500 il
Unmarked State Route No Min No Min No Min >3501 I
Traffic Factor ESAL Coefficients Class Table for
Rigid (Fig. 54-4.C) Flexible (Fig. 54-5.B) 2 or3lanes
Class. Csu. Cravu. Csu. Cm. (not future-4-lane-&- e
| 143.81 696.42 132.50 482.53 not one-way street)
Il 135.78 567.21 112.06 385.44 ADT Class
Il 129.58 562.47 109.14 384.35 0-749 \Y]
v 129.58 562.47 108.14 384.35 750 - 2000 ]|
~ Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
Rural Urban
Number of Lanes P S M P S M
1 Lane Ramp 100% 100% 100% 100% 100% 100%
20r3 50% 50% 50% 50% 50% 50%
4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%




BDE 5401 Tempiate (Rev. 08/14/2012)

LIFE-CYCLE COST ANALYSIS:

Prinled: 09/1412012

NEW CONSTRUCTION /| RECONSTRUCTION

e £h MAINTENANGE AND REHABILITATION ACTIVITY SCHEDULE 09714112
FULL-DEPTH HMA PAVEMENT i Standard Design i
- _ i : FULL-DEPTH HMA PAVEMENT i
H H HMA OVERLAY OF RUBBLIZED PCC PAVEMENT
ROUTE 1L-83 (147th Street) - Figure 54-7.C
SECTION 1414.28 STANDARD DESIGN
COUNTY Cook PRESENT
LOCATION Kedzle to Western MAINTENANCE COSTS: ITEM % _QUANTITY UNIT COST cosT WORTH
FACILITY TYPE NON-INTERSTATE {YEAR 5
[LONG SHLD JT R&S LINFT 100.00% 20,704 $2.00 $59,408
PROJECT LENGTH 7426 FT ==> 141 Miles USER CNTR LINE JOINT R&S 22,218 $2.00 $44,556
# OF CENTERLINES : 3cL OVERRIDE RNDM / THRM CRACK R&S 16,337 $2.00 $32,6¢4
# OF LANES . i 4 LANES H COLUMN - PD PVMT PATGH M&F SURF SQYD  0.10% 43 $80.64 33,468
#OF EDGES ! | 4 €P R PWFn=  0.8626 PW= 08626 X  $140,106 $120,857
LANE WIDTH - AVERAGE | 1343 FT |
SHOULDER WIDTH HMA Insido i 0 FT : [_YEAR 10
HMA Outside 0FT LONG SHLD JT R&S LINFT 100.00% 20,704 $2.00 $50,408
CNTR LINE JOINT R&S LINFT 100.00% 22,278 $2.00 $44,5
RNDM / THRM CRACK R&S LINFT  50.00% 16,337 $2.00 $32,674
. PD PYMT PATCH M&F SURF SQYD__ 0.50% 217 $80.64 $17,499
PAVEMENT THICKNESS (FLEXIBLE) 10.25 IN 14.75 1IN MAX PWFn=  0.7441 = 07441 X $154,137 $114,692
SHOULDER THICKNESS 8,00 IN ~ 50 Standard Deslgn
POLICY OVERLAY THICKNESS 225 IN { YEAR 15
on MILL PVMT & SHLD 2.00" SQYD 100.00% 43,335 $3.00
User PD PVMT PATCH M&F ADDL 2.00" sQYD  1.00% 433 $79.52
FLEX PAVEMENT _ TRAFFIC FACTORS MINIMUM ACTUAL Use Overiide HMA OVERLAY PVMT 2.00" SQYD 100.00% 43,335 $10.84
: 3.56 3.59 3.50 ; HMA OVERLAY SHLD 2.00" SQYD__100.00% [ $8.08
i ! PWFn=_ 0.6419 = 06418 X  $625,521 $401,498
.H ! Read Mel |
HMA __COST PER TON UNIT PRICE [Evear 20
HMA SURFACE $95.00 /70N LONG SHLD JT R&S LINFT  100.00% 29,704 $2.00 $59,408
HMA TOP BINDER $95.00 JTON CNTR LINE JOINT R3S LINFT  100.00% 22,278 $2.00 $44,558
HMA LOWER BINDER $80.00 170N RNDM / THRM CRACK R&S UNFT  50.00% 16,337 $2.00 $32,674
HMA BINDER {LEVELING) $85.00 1TON PD PVMT PATCH M&F SURF SQYD __ 0.10% 43 $80.64 $3,468
HMA SHOULDER __ S . $72.00_1TON PWFn=  0.5537 PW= 05537 . X $140,106 $77,573
USER USER [Year 25 | ]
INITIAL COSTS ; * i SUPPLIED SUPPLIED T LONG SHLD JT R3S LINFT  100.00% 26,704 $2.00 $50,408
STEM ! THICKNESS | 100% QUANTITY UNIT UNIT PRICE COST, _QUANTITY UNIT PRICE i CNTR LINE JOINT R&S UINFT  100.00% 22,278 $2.00 $44,548
] ] , RNDM / THRM CRACK R&S LINFT  50.00% 16,337 $2.00 $32,674
L . ; - : PD PVMT PATCH M&F SURF SQYD  0.50% 217 $80.64 $1 i%l
HMA PAVEMENT ( FULL-DEPTH ) (10.:257) 43,335 saw ¢ $5321 I1sQYo  $2,308,447 ~ H 55 ) | PWFn=  0.4776 PW= 04776 X $154,137 $73617
: HMA SD
HMA SURFACE COURSE (2.00%) 43,335 sayp $10.71 rsavo 30 [vear_30 NON-INTERSTATE.
HMA TOP BINDER COURSE (225%) . 43,335 savp $12.21 rsap 30 MILL PVMT & SHLD 2.00" SQVD 100.00% 43,335 $3.00 $130,005
{HMALOWERBINDER COURSE _____ {6.00") - :i¢ 43335_SQYD_ $28.12 1SQYD $0 PD PUMT PATCH M&F ADDL 2.00° SQYD  2.00% 867 $70.52 $68,994
PD SHLD PATCH M&F ADDL 2.00" sQYD  1.00% 0 $78.06
HMA OVERLAY PVMT 2.25" SQYD 100.00% 43,335 $11.55 $500,5{9
{liMA SHOULDER (8007) | . 0 YONS ___ $72,00_1ToN $0_~| | ] l HMA OVERLAY SHLD 2.25" SQYD _100.00% [ $0.07 30|
CURB & GUTTER 0 LNFT $30.00 LN FT $0 : PWFn=  0.4120 = 04120 X $699,448 $288,172
SUBBASE GRAN MATL TY C (TONS) i 179 ToNS $25.00° 1TON $4475 {_YEAR 35
IMPROVED SUBGRADE: Aggregate | 46,395 savp $7.00° 1sayo $324,765 i LONG SHLD JT R&S 100.00% 29,704 $2.00 $59,448
: : : ICNTR LINE JOINT R8S 100.00% 22,278 $2.00 $44,546
Reserved For User Supplied Item S 0 savw $0.00 - 1sa Yo 30 i RNDM / THRM CRACK R&S LINFT  50.00% 16,337 $2.00 $32,674
Reserved For User Supplied Item i 0 savo $0.00 /savo $0 PD PVMT PATCH M&F SURF SQYD  0.10% 43 $80.64 $3.468
PWFn=  0.3554 PW= 03554 X $140,1f6 $49,791
PAVEMENT REMOVAL 43,335 sayp $0.00 - rsa Yo $0 !
SHOULDER REMOVAL 0 savp $0.00 ssaYo $0 [Cyear 40
: : LONG SHLD JT R&S LINFT  100.00% 20,704 $2.00 $59,408
Note: * Denotes User Supplied Quantity FLEXIBLE GONSTRUGTION INITIAL COST $2,637,687 H CNTR LINE JOINT R&S LUNFT  100.00% 22,278 $2.00 $44,546
FLEXIBLE CONSTRUCTION ANNUAL COST PER MILE $76,490 i RNDM / THRM CRACK R&S LUNFT  50.00% 16,337 $2.00 $32,674
. i PD PVMT PATGH_M&F SURF SQYD  0.50% 217 $80.64 $17,499 |
MAINTENANCE COSTS: ! Unit Cost H PWFn=  0.3066 PW= 0.3086 X $154,137 $47,252
ITEM THICKNESS MATERIAL UNIT COST Overiido
i $1,173.452
ROUTINE MAINTENANCE ACTIVITY $0.00 LANEMILE/ YEAR
ROUTINE MAINTENANGE ACTIVITY. 563 0.00 $0 $0
HMA OVERLAY PVMT SURF (2.00") (HMA SURFACEMIX) ‘< $10.64 isavp MAINTENANCE LIFE-CYCLE COST $1,173,452
(2.25") $11.55 [45]vears CRFn = 0.040785 MAINTENANCE ANNUAL COST PER MILE $34,020
{1.50") ( HMA SURFACE MIX } $7.98 isavp
{0.75") {L i Mix ) $3.57_1sQYD
HMA OVERLAY SHLD (Vear 30) (2.25") (HMASHLD MIX ) $9.07 1savp
HMA OVERLAY SHLD (2.00") (HMASHDMX) %, | $8.08 Isavp
i
MILLING  (2.00 IN} ) $3.00 /savD
PARTIAL DEPTH PVMT PATCH (Mill & Fill Swif) ( HMA SURFACE MIX ) : $80.64" /sQ VYD !
PARTIAL DEPTH SHLD PATCH (M8 FIl Sir) (HMA SHLD MIX ) $78.06 /savo
PARTIAL DEPTH PVMT PATCH (Mill & FRl +2.00") { HMA L BINDER ) $70.52 /savp
PARTIAL DEPTH SHLD PATCH (MUE FR +2007) { HMA SHLD MIX } $78.06. 1sa Yo
LONGITUDINAL SHOULDER JOINT ROUT & SEAL $2.00 sUNFT
CENTERLINE JOINT ROUT & SEAL $2.00. JLNFT
RANDOM / THERMAL CRACK ROUT & SEAL {100% Rehab = 110.00'f Station / Lane) $2.00 /LINFT :
; :
; |
FLEXIBLE TOVAL LIFE-CYCLE COST $3811,139
FLEXIBLE TOTAL ANNUAL COST PER MILE $110,519
PCC PAVEMENT JPCP MAINTENANCE AND REHABILITATION ACTIVITY SCHEDULE 09114112
ROUTE 1L-83 (47th Streot) i,
SECTION 141428 JOINTED PLAIN CONCRETE PAVEMENT
COUNTY Cook UNBONDED JOINTED PLAIN CONCRETE OVERLAY
LOCATION Kedzle to Western Figure 54-7.A
FACILITY TYPE NON-INTERSTATE PRESENT
MAINTENANCE COSTS: ITEM % QUANTITY UNIT COST cosT WORTH
PROJECT LENGTH 7426 FT ==> 141 Miles USER
#OF CENTERLINES 3cL OVERRIDE [vear 0] 1
#OF LANES 4 LANES COLUMN PAVEMENT PATCH CLASSB SQYD  0.10% 43 $150.00 $6.450
#OF EDGES 4Ep PWFn= 07441 PW= 07441 X $6, ﬂ.s $4.799
LANE WIDTH - AVERAGE 1343 FT
SHOULDER WIDTH pcc Inside 0 FT [vear ~15] 1]
PCC Outside 10 FT PAVEMENT PATCH_CLASS B SQYD  0.20% - 87 $150.00 $13,030
PWFn=  0.6419 PW= 06418 X $13,050 $8,376
: [ vear 20
PAVEMENT THICKNESS (RIGID) Jpcp 9.25 IN TIED SHLD PAVEMENT PATCH CLASS B sQYD  2.00% 867  $150.00 $130,050
SHOULDER THICKNESS 10,00 IN . SHOULDER PATCH CLASS C sQYD  0.50% 0 $14500
LLONGITUDINAL SHLD JT R&S LINFT  100.00% 29,704 $2.00 59,408
CENTERLINE JT R&S LINFT_100.00% 22,278 $2.00 $44,556
POLICY OVERLAY.THICKNESS 2,50 IN on PWFn=  0.5537 PW= 05537 X  $234,014 $129,568
User
RIGID PAVEMENT _TRAFFIC FACTORS MINIMUM ACTUAL USE Override [_Year 25] |
5.02 4,46 5.02 PAVEMENT PATCH CLASS B SQYD  3.00% 1,300  $150.00 :mm.aeal_
[ ion Type is The Pavement Type Is Jecp SHOULDER PATCH CLASS G SQYD  1.00% 0 $145.00
USER PWFn=  0.4776 PW= 04776 X  $195,000 $93,133
INITIAL COSTS SUPPLIED
ITEM THICKNESS 100% QUANTITY UNIT UNIT PRICE cosT QUANTITY. [ ¥eEarR 30 NON-INTERSTATE
PAVEMENT PATCH CLASS B sQYD  4.00% 1,733 $150.00 $259,050
JPC PAVEMENT (9.25%) 43,335 savp $41.79 /savD  $1810970 SHOULDER PATCH CLASS C sQYD  1.50% 0 $14500 30
PAVEMENT REINFORCEMENT 0 savp $22,00 /savp $0 HMA POLICY OVERLAY 25" ( PYMT ) SQYD 100.00% 43,335 $12.74 $562,088
STABILIZED SUBBASE (4.50") 48,286 QYD $0.00° 7sQYD %0 HMA POLICY OVERLAY 25" (SHLD) SQYD__100.00% ] $10.08 30
PWFn= 04120 PW= 04120 X $812,038 $334,549
PCC SHOULDERS (10.00" to 10.007) 0 sawo ¢ $40.00° 7sQYD $0 0
CURB & GUTTER 0 LN FT ' $30.00 JUNFT $0 YEAR 35 NON-INTERSTATE
. . LONGITUDINAL SHLD JT R&S LINFT 100.00% 29,704 $2.00 $59,408
SUBBASE GRAN MATL TY C HOVIO! 179 ToNs  *° 1 $25.00 /TON $4,475 179 CENTERLINE JT R&S LINFT 100.00% 22,278 $2.00 $44,556
IMPROVED SUBGRADE: Agaregate 61,487 sQvo i $7.00 tsavp $430,409 RANDOM CRACK R&S LINFT  50.00% 14,852 $2.00 $20,704
REFLECTIVE TRANSVERSE CRACK R&S LINFT  40.00% 10,399 $2.00 $20,798
Reserved For User Supplled Item . 0 $0.00 30 PD_PVMT PATCH MSF HMA 2.50" SQYD  0.10% 43 $83.30 $3,562 .
Reserved For User Supplled Item ~ [ $0,00 $0 PWFn=  0.3554 PW= 03554 X $158,048 56,168
PAVEMENT REMOVAL 2t 43,335 saYo 5 $0.00 /sQYD $0 [ YEAR 40 NON-INTERSTATE
SHOULDER REMOVAL 16,502 sQYD $0,00° 1sQYO 30 PPAVEMENT PATCH CLASS B sSQYD  0.50% 217 $150.00 $32,550
LONGITUDINAL SHLD JT R8S LINFT  100.00% 20,704 $2.00 $59,408
Note: * Denotes User Supplied Quantity RIGID CONSTRUCTION INITIAL COST $2,245854 CENTERLINE JT R&S LINFT  100.00% 22,278 $2.00 $44,556
RIGID CONSTRUCTION ANNUAL COST PER MILE $65,127 JPCP REFLECTIVE TRANSVERSE CRACK R&S UNFT  60.00% 15,508 $2.00 $31,198
IRANDOM CRACK R&S LINFT  50.00% 14,852 $2.00 $20,704
PD PVMT PATCH M&F HMA_2.50" SQYD__ 0.50% 217 $83.30 $18,076
MAINTENANCE COSTS: Unit Cost PWFn=  0.3066 PW= 03086 X $215,490 $66,060
ITEM THICKNESS MATERIAL ¢ UNIT GOST Overidde ; $602,653
ROUTINE MAINTENANCE ACTIVITY $0.00 7LANE-MILE/ YEAR ROUTINE MAINTENANCE ACTIVITY 563 $0.00 $0 $0
E LIFE-CYCLE COST $692,653
HMA POLICY OVERLAY (2.50") @ [aslvears CRFn = 0.040785 MAINTENANGE ANNUAL COST PER MILE $20,086
HMA POLICY OVERLAY PVMT (2.50") $1274 isavo
HMA SURFACE MIX (1.50") HMA Surface Mix < $7.98 /sayn
HMA BINDER MIX (1.00) L inder Mix $4.76_isavo
HMA POLICY OVERLAY SHLD (2.507) S $10.08 ssavp
CLASS A PAVEMENT PATCHING $195.00 /sayp i
CLASS B PAVEMENT PATCHING $150.00 /savp i
CLASS C SHOULDER PATCHING $14500 /savD
PARTIAL DEPTH PVMT PATCH (Mill & Fill HMA Surf) { HMA SURFACE MIX ) $77.98 ssavo
PARTIAL DEPTH PVMT PATCH (Mill & Fill HMA 2.50") {HMA SURFACE MIX ) $83.30 ssavo
LONGITUDINAL SHOULDER JOINT ROUT & SEAL $2.00 1uNFT
CENTERLINE JOINT ROUT & SEAL $2.00 JUNFT
REFLECTIVE TRANSVERSE CRACK ROUT & SEAL $2.00 JLNFT
RANDOM CRACK ROUT & SEAL (100% Rehab = 100.00' / Station / Lane) $2,00 JUNFT
RIGID TOTAL LIFE-CYCLE COST $2,938,507
RIGID TOTAL ANNUAL COST PER MILE $85.213 ;
RECONSTRUCTION - HMA OVER RUBBLIZED PAVEMENT
RECONSTRUCTION - PCC UNBONDED OVERLAY .
LIFE-CYCLE COST ANALYSIS: NEW DESIGN  calculated  Revised: 2:40 PM 0711912012 i
JPCP HMA
CONSTRUCTION INITIAL COST PRESENT WORTH $2,245,854 $2,637,687
ANNUAL COST.PER MILE $65,127 $76,490
MAINTENANCE  LIFE-CYCLE COST PRESENT WORTH $602,653 $1,173,452
ANNUAL COST PER MILE $20,086 $34,020
TOTAL LIFE-CYCLE COST PRESENT WORTH $2,938,507 $3,811,139
ANNUAL COST PER MILE $85,213 $110,519
LIFE-CYCLE COST ANALYSIS: FINAL SUMMARY
LOWEST COST OPTION i JPGP $85,213
OTHER OPTIONS (LOWEST TO HIGHEST): TYPE / PERCENTAGE ; HMA $110,519 29.7%

P:Pavement Deslgn StufiD-11IL 83 [147th Street] from Kedzie Avenue to Western Avenue[l




BDE 5401 Template (Rev. 08/14/2012) IDOT MECHANISTIC PAVEMENT DESIGN Printed: 09/14/2012

PROJECT AND TRAFFIC INPUTS (Enter Data in Gray Shaded Cells)
Route: ‘D|X|e Hwy/Western Ave o v Comments: D|x1e Hwy/Wester‘ S| ‘
Sectlon“[4142B s ; T
County: | Cook R De5|gn Date:| 06/06/2011 MK - <-BY
Location: 147th Strest .~ _| Modify Date." 09/10/2012 "~ MR [<-BY ADT Year
Current:[ 15,200 2008
Facility Type | OtherMarked State'Route Future:| 14,000 | 2030
' #of Lanes = 4.
Structural Design Traffic
Minimum Actual Actual %of % of ADT in
Road Class: 1 ADT ADT Total ADT Design Lane
PV = 0 11,559 93.7% pP= 32%
Subgrade Support Rating (SSR): : - SU= 250 543 S 44% 7 S= 45%
Construction Year: " MU= 750 234 1.9%: & M= 45%
Design Period (DP) = Struct. Design ADT=| 12,336 (2023)

TRAFFIC FACTOR CALCULATION

FLEXIBLE PAVEMENT RIGID PAVEMENT
Cpv = 0.15 Cpv = 0.15
Csu= 1325 - Csu=  143.81
Cmu=  482.53 Cmu=  696.42
TF flexible (Actual) = 1.68 (Actual ADT) TF rigid (Actual) = 218 - (Actual ADT)
TF flexible (Min) = 3.56 (Min ADT Fig. 54-2.C) TF rigid (Min) = 5.02 (Min ADT Fig. 54-2.C).

NEW CONSTRUCTION / RECONSTRUCTION PAVEMENT DESIGN CALCULATIONS

Full-Depth HMA Pavement JPC Pavement

Use TF flexible = 3.56 ‘ Use TF rigid = 5.02 .
PG Grade Lower Binder Lifts {(Fig. 53-4.R) Edge Support |Shoulder or C.&G.

[ GotoMap | HMA Mixture Temp. = 1deg. F (Fig. 54-5.C) Rigid Pavt Thick. = 9.00 __in, (Fig. 54-4.E)

Design HMA Mixture Modulus (Epxua) = ksi (Fig. 54-5.D)

Design HMA Strain (€xva) = (Fig. 54-5.E) CRC Pavement

Full Depth HMA Design Thickness in. (Fig. 54-5.F) Use TF rigid 5.02

Limiting Strain Criterion Thickness in. (Fig. 54-5. I) IBR value =; L3
- Use Full-Depth-HMA-Thickness -————10 :25——inches i e GRCP Thickness = 8.00 in: (Fig. 54-4.M)
TF MUST BE > 60 FOR CRCP

RECONSTRUCTION ONLY (SUPPLEMENTAL) PAVEMENT DESIGN CALCULATIONS

HMA Overlay of Rubblized PCC Unbonded Concrete Overlay-
Use TF flexible = 3.56 Review 54-4.03 for limitations and
District = ::23.4.5.6 5 special considerations.
HMA Overlay Design Thickness = 8.00 in. (Fig. 54-5.U) JPCP Thickness = NA inches

CONTACT BMPR FOR ASSISTANCE

DESIGN TARB PAVEMEI GN
Class | Roads Class Il Roads Class Il Roads Class IV Roads
4 lanes or more 2 lanes with ADT > 2000 2 Lanes - 2 Lanes
Part of a future 4 lanes or more One way Street with ADT <= 3500 (ADT 750 -2000) (ADT < 750)
One-way Streets with ADT > 3500
Min. Str. Design 1ramic (Fig 54-2.0) Class Table for
Facility Type PV SU MU One-Way Streets
[nterstate or Supplemental Freeway 0 500 1500 ADT Class
Other Marked State Route 0 250 750 0-3500 fl
Unmarked State Route No Min No Min No Min >3501 I
Traffic Factor ESAL Coefficients Class Table for
Rigid (Fig. 54-4.C) Flexible (Fig. 54-5.B) 2 or 3 lanes
Class. Csu. Cmu Csu. Cmu. (not.future-4.lane-& .
I 143.81 696.42 132.50 482.53 not one-way street)
I 135.78 567.21 112.06 385.44 ADT Class
Il 129.58 562.47 109.14 . 0-749 v
\Y 129.58 562.47 109.14 750 - 2000 ]|
Design Lane Distribution Factors For Structural Design Traffic (Fig. 54-2.B)
Rural Urban
Number of Lanes P S M P S M
1 Lane Ramp 100% 100% 100% 100% 100% 100%
20r3 50% 50% 50% 50% 50% 50%
4 32% 45% 45% 32% 45% 45%
6 or more 20% 40% 40% 8% 37% 37%




BOE 5401 Template (Rev. 08/14/2012) Printed: 09/14/2012 -
LIFE-CYCLE COST ANALYSIS: NEW CONSTRUCTION / RECONSTRUCTION MAINTENANGE AND REHABILITATION ACTIVITY SCHEDULE oorianz
FULL-DEPTH HMA PAVEMENT . Standard Design
FULL-DEPTH HMA PAVEMENT
ROUTE Dixie HuyWostorn A HMA OVERLAY OF RUBBLIZED PCC PAVEMENT _
X ixie Hwy/Western Ave .
! SECTION . 1414.28 ﬂw_.ﬁﬁwmmwwz
COUNTY Cook PRESENT
LOCATION 147th Street MAINTENANCE COSTS: ITEM % QUANTITY UNIT COST cosT WORTH
FACILITY TYPE | NON-INTERSTATE [Cyear 5
LONG SHLD JT R&S LINFT 100.00% 5,298 $2.00 10,596
PROJECT LENGTH 2649 FT ==> 0.50 Miles USER CNTR LINE JOINT R&S LINFT 100.00% 5,298 $2.00 wa_m@m
# OF CENTERLINES 2¢CL OVERRIDE RNDM / THRM CRACK R&S LINFT  50.00% 5,828 $2.00 © 811,656
nww Fmvﬂmm«m 4 Mmem . COLUMN- : PD PVMT PATCH M&F SURF SQWD__ 0.10% 13 $80.64 $1,048
2 = =
LANE WIDTH - AVERAGE o PWFn 0.8626 W 08626 X $33,896 $20,239
SHOULDER WIDTH HMA Inside 0FT [CYEAR 10
HMA Outsido 0 FT LONG SHLD JT R&S LINFT 100.00% 5,208 $2.00 $10,596 :
CNTR LINE JOINT R&S LINFT  100.00% 5,208 $2.00 $10,596 !
. RNDM / THRM CRACK R&S LINFF  50.00% 5,828 $2.00 $11,656 !
: i PD PYMT PATCH M&F SURF SQYD o X '
PAVEMENT THICKNESS (FLEXIBLE) . 10.25 IN L. 14T5:N MAX PWFn = c..mﬁ. Eza w «,@MA X “MM MN% $28,343 :
SHOULDER THICKNESS 8.00 IN %3 Standard Design ' ’ ;
POLICY OVERLAY THICKNESS' 225 IN [_YEAR 15 .
on MILL PVMT & SHLD 2.00" SQYD 100.00% 12,951 $3.00 $38,853 !
. User PD PYMT PATCH M&F ADDL 2.00" sQYD  1.00% 130 $79.52 $10,338 !
FLEX PAVEMENT _ TRAFFIC FACTORS MINIMUM ACTUAL USE Override HMA OVERLAY PVMT 2,00 SQYD 100.00% 12,951 $10.64 $137,799 v
3.56 1.68 3.56 HMA OVERLAY SHLD 200" SQYD__100.00% [ $8.06 10
PWFn=_ 06419 PW= 06419 X  $186,990 $120,022 _
Read Me! |
HMA _COST PER TON UNIT PRICE [Cvear 20 |
HMA SURFACE $95.00 770N LONG SHLD JT R&S LINFT 100.00% 5,208 $2.00 $10,596 ;
HMA TOP BINDER . $95.00 1TON CNTR LINE JOINT R8S LINFT  100.00% 5,208 $2.00 $10,506 .
HMA LOWER BINDER i | $80.00 /70N : RNDM / THRM CRACK R&S LINFT  50.00% 5,828 $2.00 $11,656
HMA BINDER (LEVELING) i $85.00 /TON : PD PVMT PATCH_M&F SURF SQYD__ 0.10% 13 $80.64 $1,048 |
{HMASHOUIDER L$7200 oM ; PWFn=  0.5537 = 05537 X 33,806 $18,767 H
' :
USER USER [ YEAR 25
INITIAL COSTS, SUPPLIED SUPPLIED LLONG SHLD JT R&S UNFT 100.00% 5,208 $2.00 $10,506
ITEM THICKNESS 100% QUANTITY UNIT UNIT PRICE COST_ _QUANTITY_UNIT PRICE CNTR LINE JOINT R&S UNFT  100.00% 5,208 $2.00 $10,506
] RNDM / THRM CRACK R&S LNFT  50.00% 5,828 $2.00 $11,656 i
_ . : PD PVMT PATCH MSF SURF SQYD  0.50% 65 $80.64 95,242 |
. HMA PAVEMENT ( FULL-DEPTH ) (1025°) o+ 12951 sovo * $53.41 1savo $687,810 ~ PWFn=  0.4776 = 04776 X $38,080 $18,102 '
. : HMA SD :
JHMA SURFACE COURSE {200") : 12,951 savp $10.68 ssovp $0 [ YEAR 30 NON-INTERSTATE
HMA TOP BINDER COURSE (225%) 12,951 savo $12.41 rsavo $0 ! MILL PVMT & SHLD 2.007 SQYD 100.00% 12,951 $3.00 $38,853
HMA LOWER BINDER COURSE __(600") 12951 _sQ¥D . $27.62 ysovp ____ $0 ¢ PD PVMT PATCH M&F ADDL 2.00" sQYD  2.00% 250 $79.52 $20,586
; . PD SHLD PATCH M&F ADDL 2.00" sQYD  1.00% 0 $78.06 50
: : : ; HMA OVERLAY PVMT 2.25" SQYD 100.00% 12,051 $11.55 $140,584
4 {iHMA SHOULDER (8.007) - 0 ToNs 80~ T 4 HMA OVERLAY SHLD 2.25" SQYD_ 100.00% ) $9.07 10
CURB & GUTTER - 0 LN FT $0 : PWFn= 04120 = 04120 X $209,033 386,119
SUBBASE GRAN MATL TY C {TONS) 32 Tons -~ $25.00 ITON $800 . [[Year_35 !
(MPROVED SUBGRADE: Aggregate | 1349 savo $7.00 1s0YD 394,472 LONG SHLD JT R&S LINFT 100.00% 5,208 $2.00 $10,506
: i CNTR LINE JOINT R&S LINFT  100.00% 5,208 $2.00 $10,506
Reserved For User Supplied Item : 0 savp $0.00 /savD 30 RNDM / THRM CRACK R&S LINFT  50.00% 5,828 $2.00 $11,656
Reserve For User Supplled ltem 0 savp - $0.00 isQyD ) PD PVMT PATCH_M&F SURF SQYD  0.10% 13 $80.64 $1,048 |
! : PWFn=  0.3554 = 03554 X $33,806 $12,048
PAVEMENT REMOVAL i 12,951 savo $0.00 /savD $0
SHOULDER REMOVAL i o savyo ; $0.00 ssQYD $0 [ YeEAarR 40
i LONG SHLD JT R8s LINFT 100.00% 5,208 $2.00 $10,596
Note: * Denotes User Supplled Quanlily FLEXIBLE CONSTRUGTION INITIAL COST $783,082 : [CNTR LINE JOINT R&S LINFT  100.00% 5,208 $2.00 $10,598
: FLEXIBLE CONSTRUGTION ANNUAL COST PER MILE 363,659 ; RNDM / THRM CRACK R&S UNFT  50.00% 5,828 $2.00 b6
: PD PVMT PATCH M&F SURF SQYD  050% 65 $80.64 2
MAINTENANCE COSTS: Unit Cost H PWFn=  0.3066 = 03066 X 0 $11,677
ITEM THICKNESS MATERIAL UNIT COST Override :
$324,405
ROUTINE MAINTENANCE ACTIVITY $0.00 LANE-MILE/ VEAR
! ROUTINE MAINTENANCE ACTIVITY. 2.01 0.00 $0
HMA OVERLAY PVMT SURF (2.00) (HMA SURFACE MIX ) $10.64 IsqvD ! MAINTENANCE LIFE-CYCLE COST $324,405
, (2.25%) $11.65 /savD i [45]vears CRFn = 0.040785 MAINTENANCE ANNUAL COST PER MILE $26,372
(1.50") (HMA SURFACE MIX ) $7.08 /sQvp
{0.75"). {1 i Mix ) $3.57 _I1sQvD
HMA OVERLAY SHLD (Year 30) (2.257) (HMA SHLD MIX ) $9.07 1savD
HMA OVERLAY SHLD (2.00") (HMA SHLD MIX ) $8.08 /SQVD
MILLING  (2.00 IN) $3.00 /savp
PARTIAL DEPTH PVMT PATCH (Ml & Fil Surl) ( HMA SURFAGE MIX ) $80.64 /sQvD
PARTIAL DEPTH SHLD PATCH (MA & Fil Surl) { HMA SHLD MIX } $78.06 /sQYD
PARTIAL DEPTH PVMT PATCH (M & Fil #2.00%) ( HMA L BINDER ) $79.52 1sayo
PARTIAL DEPTH SHLD PATCH (Ml & FIl +2.00%) (HMA SHLO MIX ) $78.06 /sQYD
LONGITUDINAL SHOULDER JOINT ROUT & SEAL $2.00 1UNFT
CENTERLINE JOINT ROUT & SEAL $200 1unFT
RANDOM / THERMAL CRACK ROUT & SEAL {100% Rehab = 110.00'/ Station / Lano) $2.00 /LINFT N
FLEX{BLE TOTAL LIFE-CYCLE COST $1,107,487
FLEXIBLE TOTAL ANNUAL COST PER MILE $90,031 !
PCC PAVEMENT JPCP MAINTENANCE AND REHABILITATION ACTIVITY SCHEDULE 09/14/12
ROUTE I Dixie HwyWestern Ave ;
SECTION 1414.28 JOINTED PLAIN CONCRETE PAVEMENT
COUNTY Cook UNBONDED JOINTED PLAIN CONCRETE OVERLAY
LOCATION I 147th Street Figure 54-7.A
FACILITY TYPE NON-INTERSTATE PRESENT
R MAINTENANCE COSTS: ITEM % _QUANTITY UNIT COST COST WORTH
PROJECT LENGTH 2649 FT ==> 0.50 Miles USER
# OF CENTERLINES 2cL OVERRIDE [vEarR 0]
# OF LANES 4 LANES COLUMN PAVEMENT PATCH CLASS B SQYD _ 0.10% 13 315000
#OF EDGES 2 EP PWFn=  0.7441 PW= 07441 X $1.451
. LANE WIDTH - AVERAGE 1 FT
., SHOULDER WIDTH PCC Inside 0 FT [ yEAR 5]
PCC Outside 0 FT . PAVEMENT PATCH CLASSB SQYD _ 0.20% 26 $150.00 $3,900
, . PWFn=  0.6419 PW= 06419 X $3,900 $2,503
” [ vear 20
. PAVEMENT THICKNESS (RIGID) Jecp 10,00 IN TIED SHLD ] PAVEMENT PATCH CLASS B SQYD  2.00% 250 $150.00 $38,850
SHOULDER THICKNESS 10.00 IN SHOULDER PATCH CLASS C sQYD  0.50% 0 $14500 30
LONGITUDINAL SHLD JT R&S LINFT 100.00% 5,208 $2.00 $10,596
CENTERLINE JT_R&S LIN FT__100.00% 5.208 $2.00 $10,596
POLICY OVERLAY THICKNESS 250 IN on PWFn=  0.5537 = 0.5537 X $60,042 $33,244
User
RIGID PAVEMENT _TRAFFIC FACTORS MINIMUM ACTUAL USE Override [ Year 25]
5.02 2.18 5.02 PAVEMENT PATCH CLASS B sSQYD  300% 389 $150.00
s Typels i Tha Pavemant Type s Jpcp SHOULDER PATCH CLASS C SQYD  1.00% 0 314500
USER PWFn=  0.4776 PW= 04776 X $27,868
INITIAL COSTS SUPPLIED
ITEM THICKNESS 100% QUANTITY UNIT UNIT PRICE COST  _QUANTITY [ YeAR 30 NON-INTERSTATE
PAVEMENT PATCH CLASS B “SQYD  4.00% 518  $150.00 $77,700
JPC PAVEMENT (10.00") 12,951 savo $43.85 1sav0 $567,901 SHOULDER PATCH CLASS C sQYD  1.50% 0 $145.00 $0
PAVEMENT REINFORCEMENT 0 savp $2200 isavo $0 HMA POLICY OVERLAY 2.5" ( PVMT ) SQYD 100.00% 12,951 $12.74 $164,906
STABILIZED SUBBASE (4.00°) 13,834 savo $0.00 ssa Y0 $0 : |HMA POLICY OVERLAY 2.5" {SHLD ) SQYD  100.00% 0 $10.08 $0
, . PWFn=  0.4120 PW= 04120 X  $242,696 $99,988
: PCC SHOULDERS (10.00" to 10.00") 0 savo - $40.00 /savD $0 0 !
CURB & GUTTER O LN FT 5 $30.00 UM FT $0 [ YEAR 35 NON-INTERSTATE
LONGITUDINAL SHLD JT R&S LINFT 100.00% 5,208 $2.00 $10,506
SUBBASE GRAN MATL TY G HOIVIO! 32 Tons  * $25.00. /70N 3800 32 [CENTERLINE JT R&S LINFT 100.00% 5,208 $2.00 $10,506
IMPROVED SUBGRADE: Aggregate 16,188 sQvD $7.00 /savp $113,316 RANDOM CRACK R&S LINFT  50.00% 5,208 $2.00 $10,508
: REFLECTIVE TRANSVERSE CRACK R&S LUNFT  40.00% 3,115 $2.00 $6,230
Reserved For User Supplied ltem % 0 $0.00 $0 PD_PVMT PATCH M&F HMA 2.50" SQYD _ 0.10% 13 $83.30 $1,083 B
Reserved For User Supplied item 0 $0.00 $0 PWFn = 0.3554 PW= 03554 X $39,101 $13,896
e !
PAVEMENT REMOVAL 12,951 savp $0.00 /savD $0 [vEarR 40 NON-INTERSTATE
SHOULDER REMOVAL 2,943 savp $0.00 /sQvD %0 i PAVEMENT PATCH CLASS B SQYD  0.50% 65  $150.00 $9,750
LONGITUDINAL SHLD JT R&S LINFT  100.00% 5,208 $2.00 $10,506
Note: * Denotes User Supplied Quantity RIGID CONSTRUCTION INITIAL COST $682,017 CENTERLINE JT R&S LINFT  100.00% 5,208 $2.00 $10,598
. RIGID CONSTRUCTION ANNUAL COST PER MILE 55,443 JPCP REFLECTIVE TRANSVERSE CRACK R3S LINFT  60.00% 4,673 $2.00 39,346
RANDOM CRACK R&S LINFT  50.00% 5,208 $2.00 $10,596
PD_PVMT PATCH_M&F HMA 2.50" SQYD  0.50% 65 $83.30 $5415
W MAINTENANCE COSTS: Unit Cost PWFn=  0.3066 = 03086 X $56,299 $17.250
ITEM THICKNESS MATERIAL : UNIT COST Override ! $196,200
ROUTINE MAINTENANCE ACTIVITY $0.00 /LANE-MILE/ YEAR ROUTINE MAINTENANCE ACTIVITY 201 $0.00 $0 30
MAINTENANCE LIFE-CYCLE COST $186,200
HMA POLICY OVERLAY. (2.50") L : [45]vears CRFn = 0.040785 MAINTENANCE ANNUAL COST PER MILE $15,950
HMA POLICY OVERLAY PVMT (2.50") I $1274 1savo
HMA SURFAGE MIX (1.50") HMA Surface Mix $7.98 1savp
HMA BINDER MIX (1.00") L inder Mix $476 1sayp
HMA POLICY OVERLAY SHLD (2.50") $10.08 7savD
CLASS A PAVEMENT PATCHING $195.00° /saYD
GLASS B PAVEMENT PATCHING $150.00 /savo
. CLASS G SHOULDER PATCHING Y $14500 ssavo
PARTIAL DEPTH PVMT PATCH (Mill & Fill HMA Surf) (HMASURFACEMIX)  ° < $77.98 1savD
PARTIAL DEPTH PVMT PATCH (Mill & Fill HMA 2.507) (HMASURFACEMIX) . $83.30 ssoYD
LONGITUDINAL SHOULDER JOINT ROUT & SEAL T %200 JUNFT i
CENTERLINE JOINT ROUT & SEAL o0 $2.00 JUNFY
REFLECTIVE TRANSVERSE CRACK ROUT & SEAL YL $2.00 JLNFT
RANDOM CRACK ROUT & SEAL {100% Rehab = 100.00° f Station / Lane) $2.00. JLNFT
| RIGID TOTAL LIFE-CYCLE COST $878,226
RIGID TOTAL ANNUAL COST PER MILE $71,394

RECONSTRUCTION - HMA OVER RUBBLIZED PAVEMENT.

RECONSTRUCTION - PCC UNBONDED OVERLAY :

LIFE-CYCLE COST ANALYSIS: NEW DESIGN _ causted/ Roviest: 249 PM 0711012012

e HwA

CONSTRUCTION INITIAL COST PRESENT WORTH $682,017 $783,082

ANNUAL COST PER MILE $55,443 $63,659
MAINTENANCE LIFE-CYCLE COST PRESENT WORTH $106,209 $324,405 H

ANNUAL COST PER MILE $15,050 $26,372 !
TOTAL LIFE-CYCLE COST PRESENT WORTH $878,226 $1,107,487

ANNUAL COST PER MILE $71,304 $90,031
LIFE-CYCLE COST ANALYSIS: FINAL SUMMARY
LOWEST COST OPTION JPCP $71,394
OTHER OPTIONS (LOWEST TO HIGHEST): TYPE / PERCENTAGE HMA $90,031 26.1%

P:\Pavement Deslgn StufiD-1\L 83 {147th Strest] from Kedzie Avenue to Westemn Avenus\[Dixie Hwy' Ave 10inch i Design with LCCA 09-12-12.XLSM]LifeCycleCost




